Micelles from HOOC-PnBA-b-PAA-C12H15 Diblock Amphiphilic Polyelectrolytes as Protein Nanocarriers.
We investigate the potential of self-assembled nanostructures of the PnBA-b-PAA amphiphilic diblock polyelectrolyte as candidates for protein nanocarriers. Three PnBA-b-PAA copolymers with different molecular weights and PnBA/PAA weight ratios are tested. The system with the most well-defined core-shell micellar structure is chosen for complexation with lysozyme. Its solutions are found to contain well-defined core-shell micelles that are stable upon increase in solution salt content to physiological levels. Upon mixing with lysozyme we find that the protein globules accumulate preferably at the outer parts of the hydrated corona of the micelles. Increasing the protein concentration, intermicellar aggregation is enhanced in a controllable way. At high salt content the number of proteins per micelle is lower compared with the low salt content, which points to an interaction of predominantly electrostatic nature. While light scattering is very sensitive to complexation, small-angle neutron scattering is able to distinguish between the contributions from individual micelles and aggregates. This work demonstrates the use of scattering techniques to characterize protein-polymer interactions in multiple hierarchical levels.